Supersensitive detection of T-2 toxin by the in situ synthesized π-conjugated molecularly imprinted nanopatterns. An in situ investigation by surface plasmon resonance combined with electrochemistry.
A π-conjugated molecularly imprinted polymer (MIP) with nanopatterns for T-2 toxin (T-2) was prepared on SPR chip by in situ electropolymerization of 3-aminophenylboronicacid (3-APBA) with T-2. The complete removal of T-2 from polymer was confirmed in situ by SPR and EIS and also ex situ by SEM, EDAX, fluorescence microscopy and Raman spectroscopy. SEM image of T-2 MIP exhibited nanopatterns due to imprinting of T-2. The MIP of T-2 showed a linear response for T-2 from 2.1 fM to 33.6 fM with a detection limit of 0.1 fM (0.05 pg/mL). In this study, thermodynamic parameters such as change in Gibb's free energy (ΔG), change in enthalpy (ΔH) and change in entropy (ΔS) were determined and the values revealed that the interaction between T-2 and T-2 MIP as spontaneous, endothermic and entropy driven one. Moreover, interactions of very high concentration of interferents with T-2 MIP showed very less response due to the presence of nanopatterns of T-2 in the T-2 MIP. Equilibrium constant (12.7 fM) obtained in this study indicates the super binding affinity of T-2 with T-2 MIP. Moreover, the present methodology provides an outline to develop field-detection equipment capable of detecting T-2 toxin at or well below the guideline concentrations recommended by American subcommittee on military field drinking water.